Inbred strains of mice are useful model systems for studying the interactions of genetic and environmental contributions during neurodevelopmental stages. We recently reported an inbred strain, BTBR T + tf/J (BTBR), which, as compared to the commonly used C57BL/6J (B6) strain, displays lower social interactions as juveniles, lower social approach in adult ages, and higher levels of repetitive self-grooming throughout developmental stages. The present study investigated whether the early postnatal maternal environment contributes substantially to the unusually low expression of social behaviors and high self-grooming in BTBR as compared to B6. Within 24 h of birth, entire litters of pups were crossfostered to either a dam of the same strain or a dam of the opposite strain. Control litters were left with their own mothers. Offspring were tested for juvenile play at postnatal day 21 AE 1, for sociability at 8 weeks of age in an automated three-chambered social approach test, and for self-grooming at 9-11 weeks of age. Results indicate that deficits in play behaviors in juvenile BTBR pups were not rescued by a B6 maternal environment. Similarly, a BTBR maternal environment did not induce play deficits in B6 pups. Cross-fostering had no effect on sociability scores in adults. The high self-grooming in BTBR and low self-grooming in B6 were not affected by maternal environment. These findings favor a genetic interpretation of the unusual social behaviors and self-grooming traits of BTBR, and support the use of the BTBR inbred strain as a mouse model to study genetic mechanism of autism. Published by Elsevier Ltd on behalf of ISDN
Introduction
Accumulating evidence indicates that early postnatal environment can substantially influence a broad range of behavioral traits in the offspring (Meaney, 2001; Kaffman and Meaney, 2007) . Human studies showed that childhood trauma and neglect are associated with increased risk of developing various psychiatric disorders later in life (Dube et al., 2001; Kendler et al., 2002 Kendler et al., , 2004 Chapman et al., 2004; Holmes et al., 2005; Millstein and Holmes, 2007) . In rodents, adult rats born and raised by high licking-grooming and arched-back nursing (LG-ABN) mothers exhibited lower levels of novelty-induced fear-like behaviors and milder HPA responses to acute stress, as compared to offspring of low LG-ABN mothers (Caldji et al., 1998) . Periodic maternal deprivation during the early postnatal life was associated with increased anxiety-like behaviors (Ogawa et al., 1994; Wigger and Neumann, 1999; Macri et al., 2004) and enhanced hypothalamo-pituitary-adrenal (HPA) axis responses to stress (Plotsky and Meaney, 1993; Suchecki et al., 1995; Ladd et al., 2004) . Mice raised in a communal nesting environment, where multiple females share care-giving for their litters, displayed higher levels of social interactions than mice raised in standard laboratory homecages (D'Andrea et al., 2007) .
Cross-fostering is a experimental procedure widely used to dissociate relative influences of genetic versus early environmental factors on various neurobiological phenotypes in rodents (Caldji et al., 2004; Priebe et al., 2005; Prakash et al., 2006; Champagne et al., 2007) and primates (Maestripieri, 2003) . In an elegant study (Francis et al., 1999) showed that rats born to low LG-ABN mothers but raised by high LG-ABN mothers were more likely to explore a novel open field than rats raised by low LG-ABN mothers, including biological offspring of high LG-ABN mothers, indicating the 
